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The fluctuations in the plasma of the drift-
wave type turbulence ranging from several tens to 
a few hundred kHz, have been studied so far by 
the scattering of electromagnetic waves, HIBPO 
and beam emission spectroscopy (BES)2). So 
far, the large reduction of the iiefne is observed 
by a HIBP as a sample volume is scanned from 
the plasma boundary to the inner part of the 
plasma columnl,2). In this paper we present the 
first experimental observation by a heavy ion 
beam probe that besides the change of iie/ne a 
rather sharp transition characterized by the 
changes of dominant frequency and the coherent 
time. In addition, we are able to show the 
prop~gation of the turbulence more clearly by a 
multtple set of the sample volumes without 
relying on the 2-point measurement techniquel). 
The scanning of a sample volume across the 
plasma cross-section is performed by peloidal 
sweep of the primary beam at the entrance to the 
tokamak. In order to detect the k-spectrum 
accurately compared with 2-point measurement, 
we installed 7 input slits and 7 set of detector 
(stainless-steel upper and lower plates for 
potenti~l measurement or left and right plates for 
magnetic measurement, connected to low noise 
amplifiers). The distance between the slits is 1 
em and the slit opening is 3 mm. · 
Figure 1 shows the correlation coefficient 
functions and the position and the shape of 
300 keV 
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sample volumes when the beam energy is 300 
keY. The integration time in this paper is 2.8 
ms instead of from infinity to infinity. The 
sample volume moves from plasma boundary to 
the inner region of the plasma by changing the 
:peloidal sweep voltage as shown in Fig. 1. 
Although the sample volume is large near the 
upper plasma boundary, we are able to realize that 
the The plasma is under NBI heating of about 
0.5 MW and the average density is about 4xlo13 
/cm3. 
characteristics of the correlation curves change 
rapidly near the plasma boundary. The plasma 
current is 200 kA ( qa = 5) . 
In this case the sample volume moves from the 
boundary to the inner part and again to the 
boundary, (a) to (g). The sample volume at the 
lower plasma boundary is small and a more local 
measurement of the turbulence is possible. The 
growth of the correlation time is observed when 
sample volume is at both upper (a), (b) and 
lower plasma boundaries, (f) to (g). The direction 
o.f the propagation of the turbulence changes from 
the ion diamagnetic drift near the plasma 
boundary (a), (b) to the electron diamagnetic drift 
at the inner area (c) to (e) . At (f) to(h) the 
direction of the sample volume array is near radial 
and the propagation can not clearly be observed. 
Fourier spectra of the density fluctuation across 
the transition of the direction of propagation and 
correlation time, (b) and (c) are also shown in 
Fig. 1. 
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Figure 1. (a) Position and shape of 7 sample 
volumes in the plasma cross-section at (a) to (i) 
steps, 5 correlation coefficient functions of the 
sum from these sample volumes. 
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